chrome, there exists in Moageotia another sensory pigment absorbing green Ught.
The cylindrical cell of the alga Mougeotia contains a ribbonlike chloroplast, which turns so as to expose its face to white light of low fluence rate and its profile to white light of high fluence rate (for detailed information, see Refs. 1, 12, 13) . The low fluence rate response is most effectively induced by R' (21) and it also exhibits R/FR antagonism. Phytochrome has been implicated as a sensor pigment (6) . The edge of the chloroplast always moves away from the regions of the highest Pfr concentration if Pfr is unequally distributed along the circumference of the cell (12) . Moreover, a remarkable action dichroism for Pr has been found. Absorbance dipoles of Pr molecules are oriented parallel to the cell surface and along helical lines ofthe Mougeotia cell (7, 1 1) , the effect of which is equal absorption all around the cell of polarized light vibrating parallel to the cell axis. This absorption neither brings about a Pfr gradient, nor changes the chloroplast orientation. In contrast, absorbance dipoles of Pfr molecules are oriented normal to the cell surface (8, 9) .
Another active spectral region in low fluence rate orientation was found in the BL region, which is less effective than the R region in inducing a response (10) . BL action may convert Pr to Pfr to some extent and originate the Pfr gradient in the cell (20 (4, 16) . The effect of GL on different processes was found in a number of studies. Very low fluence rates of GL at 550 nm inhibited the elongation of cells in tissue culture (15, 17, 18) and disrupted both interphase and mitotic phase ofthe cell cycle (2, 27) . Moreover, it affected the regulation ofa number of other photomorphogenetic processes ( 14, 16, 22) . While GL has no effect on a number of other physiological processes, under natural conditions GL may interfere with other spectral ranges. GL applied simultaneously or directly after FR irradiation counteracted the inhibitory effect previously exerted by FR on hypocotyl elongation in Trifolium repens (26) and on leaflet closure in Albizzia julibrissin (23, 25) . In these responses, GL may be absorbed by Pr, which would lead to its photoconversion into Pfr, but it may also be absorbed by another unidentified sensor pigment (23) (24) (25) .
Precise orientation of Pr in Mougeotia may help to detect possible activity of a sensor pigment that absorbs GL, other than phytochrome. The aim of this paper is to show the influence of GL on low fluence rate chloroplast movement in Mougeotia. In these experiments, either continuous irradiation with linearly polarized GL alone was used, or GL was given together with a simultaneous application of strong FR background irradiation that should maintain a constant low level of Pfr in the cell (3 Fig. 4a ). Since strong FR maintains a constant very low level of Pfr in the cell, it was applied as the background irradiation in subsequent experiments. All chloroplasts in cells that were kept in darkness remained in profile position for 40 min (see Fig. 2b ).
Polarized R (675 nm) vibrating either normal or parallel to the cell axis was given simultaneously with unpolarized FR. The effect of the polarized R on chloroplast orientation depended upon its electrical vector (Fig. 1) . Application of polarized R vibrating normal to the cell axis brought about chloroplast reorientation to the flat position. In this case the kinetics of chloroplast movement was a function of the fluence rate of R (Fig.  1) Polarized GL vibrating normal to the cell axis induces chloroplast movement (Fig. 2a) . At saturating fluence rates (>-0.2 W.M-2), chloroplast reorientation is complete within 25 min (Fig. 2a) . Polarized GL at 3 W. M-2 vibrating parallel to the cell axis (Fig. 2b) did not result in any changes in chloroplast orientation for at least 40 min. The response of chloroplasts to the plane of polarization of GL is the same as that for R. GL vibrating parallel to the cell axis had no influence on chloroplast orientation when given simultaneously with R (Fig. 3) . GL vibrating parallel to the cell axis, which has no effect alone (Fig.  2) , led to chloroplast reorientation when given together with FR (Fig. 4a) . This result is in sharp contrast to that observed with polarized GL vibrating parallel to the cell axis given alone, which was ineffective (Fig. 2b) . The interaction between FR and GL suggests the existence of a sensory pigment absorbing GL in addition to phytochrome. Comparative experiments (Fig. 4b) showed that the effect of FR given together with So far the interaction of GL and FR has been shown for two physiological processes, hypocotyl elongation in T. repens (26) and turgor-induced movements in A. julibrissin leaflets (23, 24) . The physiological mechanism of the reactions mediated by GL is unknown. The inhibitory effect of GL on the closing of leaflets in Albizzia induced by FR (23) , and also on the reorientation of the chloroplast in Mougeotia, requires the application of relatively high fluence rates of GL. However, the postulated photoreceptor shows optical properties different from those of phytochrome, 'cryptochrome' (5) or other unidentified pigments (16, 19 
